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an overall response rate of around 60 percent (Department for Work and Pensions, various 121 years) and data were adjusted for possible differential non-response using weights 122 constructed by DWP. Analysis was conducted for respondents aged over 65 and born before 123 1945. To protect confidentiality, age was top-coded at the age of 80, necessitating exclusion 124 of those born before 1924. After deleting a few cases with relevant information missing, a 125 sample of 96,733 was selected. We split the analysis by gender and control for within-UK 126 country of residence. 127 128
Functional Disability 129
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6 about); lifting, carrying or moving objects; manual dexterity (using your hands to carry out 135 everyday tasks); continence (bladder and bowel control); memory or ability to concentrate, 136 learn or understand; recognising when you are in physical danger; physical co-ordination 137 (e.g.: balance); other health problem or disability. We defined respondents as disabled if they 138 reported functional difficulty (FD) in at least one domain of life due to long-standing illness, 139 disability or infirmity, and as not disabled if they reported no FDs or did not report having a 140 long-standing illness, disability or infirmity (LSI). The number of reported FDs was used as 141 an index of the severity of disability among those defined as disabled. 142
The use of a screen to precede a disability question raises the possibility of misclassifying 143 some people with FDs who do not see themselves as having a 'condition'. There is evidence 144 on this from a randomized experiment in the Understanding Society survey (Al-Baghal, 145 2014; Jäckle & Pudney, 2015) , where the screening question was found to reduce measured 146 disability prevalence by up to 20% (6 percentage points) in the whole adult sample. However, 147 individuals who answered 'no' to the screening question but then reported any FDs, on 148 average reported fewer than half the number of FDs than those who answered 'yes' to the 149 screen (1.27 compared to 2.69). Thus the design of the FRS instrument is less sensitive to 150 mild disability than instruments with no screening question. Whether this represents a 'bias' 151 is arguable, but it should be borne in mind when interpreting our results. 152
Covariates 153
The sample was divided into birth-cohorts, with some cohorts observed for longer than others 154 because of the age restriction. Table 1 presents a Lexis diagram for the observed 21 birth-155 cohorts by age and year of the interview. To identify age and cohort effects, we make the 156 usual assumption that they are dominant and that period effects come primarily from transient 157 events occurring randomly through time; such events would be absorbed in the residual term 158 in statistical models, allowing cohort and age effects to be isolated. If period effects actuallyM A N U S C R I P T
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7 have a trend for some reason, it would be necessary to reinterpret our estimates of the cohort 160 trend as a composite of the cohort and period effects (but note there would be no distortion of 161 the SES gradient if any period effects are uniform across SES groups). 162
As indicators of SES, we used level of education (compulsory education versus post-163 compulsory education), home ownership and household income. It is not straightforward to 164 define an appropriate measure of income to capture SES in relation to disability. There are 165 two forms of 'endogeneity' to be considered. The individual's history of economic 166 opportunity and behaviour may have jointly influenced later-life health and income. This 167 cannot plausibly be addressed in a sequence of cross-sections (or with any other 168 observational data except under strong assumptions). In this study, we are interested in 169 documenting the evolution of disability in relation to social position rather than searching for 170 an (arguably unattainable) causal model of that relationship, which -in any case -is 171 irrelevant for the design of public policies to support those with care needs. If the number of 172 low-income people becoming disabled is projected to rise, that has important policy 173 implications, whatever the underlying joint cause of low-income and disability. 174
The second link between current income and disability is a direct institutional link. In the 175 UK, anyone with sufficiently severe disability qualifies for a non-means- Table 2 shows the main characteristics of the study population disaggregated by gender. 224
Gender differences were almost all significant at the 1% level. Despite their marginally lower 225 prevalence of LSI, women reported higher FD prevalence and severity than men (p<0.001). 226
They also reported higher prevalence of the four most common types of FD (mobility, lifting, 227 dexterity and co-ordination), while three less common types (incontinence, communication 228
and memory) were reported a little more frequently by men. There was no statistically 229 significant gender difference in the least common FD: the inability to recognize physical 230 danger. 231
The sample median age was 73 (men) and 74 (women). Mean household income (expressed 232 in 2012 prices) was £367 per week (men) and £321 (women). The majority of respondents 233
were homeowners (80% men; 76% women), most had a post-compulsory school qualification 234 (67% men; 65% women), and most were resident in England (84%). 235 Table 3 shows significant socio-economic differentials in the prevalence of FDs (p<0.001). 236
The proportions reporting at least one FD, four or more FDs and the average number of 237 reported FDs amongst those with at least one FD, were all higher among people without post-238 compulsory education, non homeowners and those in the poorest quartile of the income 239 distribution. 240 Table 4 reports the prevalence and severity of FD, and means of the SES variables by birth-241 cohort and age group. For each age group, apart from 80+, disability was slightly less 242 prevalent in successive birth cohorts but, among those reporting disability, its severity 243 increased significantly for successive cohorts in all age groups. Successive birth cohorts 244 displayed significant improvements in SES, mainly in the percentage of individuals with 245 post-compulsory education. 246 247
Regression results 248
Gender-specific models were estimated to allow for differences in the reporting of There is some geographical variation within the UK; compared to residents of England, 265 people in Wales were more likely to report disability (p<0.001), and severity was also higher 266 for women in Northern Ireland. We found no significant difference between England and 267 Scotland in terms of prevalence or severity. 268
Birth cohort effects are our main focus. The results for model A suggest that being born one 269 year later is associated with a reduction in the probability of disability for men (odds ratio 270 0.972, p-value<0.001), with no significant trend for women. However, significant positive 271 birth-cohort trends in severity were found for both women and men (IRRs 1.027 and 1.028, 272 p-values<0.001), indicating that, while the prevalence of functional disability may be lower 273 in successive birth cohorts, its severity is increasing significantly. 
What this study adds 318
To assess the robustness of association between functional difficulties and SES and the 319 presence of SES-related birth-cohort effects, we used three different indicators which enable 320 us to quantify the relative impact of each separate dimension of SES on functional disability. 321
As far we are aware, this is the first study that has documented significant diverging birth-322 cohort trends among high and low socioeconomic groups for the UK, controlling jointly for 323 individual's level of education, income and home-ownership. We found that the statistical 324 significance of the interactions of birth cohort and current income are greater than those of 325 the interactions with educational attainment, in particular for women. Identifying the driving 326 forces behind changes in the prevalence of functional disability is important for defining 327 preventive strategies and making projection about the possible future costs of the public 328 system of care and support for older people with care needs. 329 330
Strengths and limitations of the study
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The study pooled ten repeated cross-sections to estimate SES-specific cohort trends in 332 functional difficulties in the older UK population. The FRS has a large sample size and is 333 representative at the national level, so it is well suited for making inferences about the 334 population of older people living in private households in the UK. Its detailed income 335 information makes it a valuable data source for studying the SES gradient in functional 336 difficulties. In contrast to other health-related surveys commonly used in the analysis of SES-337 related health inequality, it enabled us to construct an income measure which excludes a 338 component (cash disability benefit) which is a major source of spurious correlation with 339 disability. This improves the validity of our income indicator of social position. 340
Our statistical approach exploited data on the number of functional difficulties, avoiding the 341 common practice of collapsing count data to a few categories or a dichotomous variable and 342 using ordinal or binary regression analysis, with a consequent waste of information and 343 dilution of statistical power (Gardner et al., 1995) . a To protect confidentiality, FRS data were released with a top-coding at the age of 80. Therefore, we reported median rather than mean values. Consequently, a Pearson chi-squared test of the equality of the medians of the difference between men and women was performed.
b For definition of household income see text. Level of significance: * p < 0.05, ** p < 0.01, *** p < 0.001. d Equivalised pre-disability benefit household income (£ pw, 2012 prices). See text for the income definition. We tests for time-trends in the data using both the Augmented Dickey-Fuller (ADF) and the Phillips-Perron (PP) tests (null hypothesis of a unit root) with two lagged difference terms included in the covariate lists. Experiments with fewer or more lags in the augmented regression yield similar conclusion. 
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